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(57) A vehicle state presentation system (11) in-
cludes a terminal device (110) including an ear mounting
unit that is mounted on an ear of a user, and a vehicle
(210). The vehicle (210) includes a first communication
unit (212) that wirelessly communicates with the terminal
device (110), and a first controller (211) that causes the
first communication unit (212) to transmit a notification
signal indicating that the vehicle (210) detects a state of
the vehicle (210) other than a predetermined state to the

terminal device (110), and the terminal device (110) in-
cludes a second communication unit (112) that wirelessly
communicates with the vehicle (210), and a second con-
troller (111) that causes an output unit (113) to perform
a notification to the user based on the notification signal
received by the second communication unit (112) when
the terminal device (110) moves out of a predetermined
distance range in which the vehicle (210) is included.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a vehicle state
presentation system that communicates with a vehicle
and performs a notification indicating a state of the vehi-
cle, a vehicle, a terminal device, and a vehicle state pres-
entation method.

2. Description of Related Art

[0002] A technique for notifying a user of a predeter-
mined state of a vehicle has been proposed. For exam-
ple, outputting a sound from a speaker provided in a ve-
hicle or performing call transmission or mail transmission
to a mobile terminal of the user to perform a notification
when the user leaves the vehicle by a predetermined
distance or a predetermined time has elapsed in a state
in which a door is not locked has been proposed (See
Japanese Unexamined Patent Application Publication
No. 2005-344335 (JP 2005-344335A) and Japanese Un-
examined Patent Application Publication No.
2010-205063 (JP 2010-205063 A)). Accordingly, the us-
er can notice that the user has forgotten to lock the door
and can return to the vehicle to take action, such as a
door locking manipulation.

SUMMARY OF THE INVENTION

[0003] When a user gets off the vehicle in a state in
which a door of the vehicle is not locked or a lamp is lit,
and leaves the state as described above, a third party is
likely to ride the vehicle or the amount of charging of a
battery is likely to decrease, which is not desirable. When
the user leaves the vehicle, it is desirable that, for exam-
ple, all lamps are turned off, all of windows are closed,
and all of doors are closed and locked in a state in which
an engine is stopped and an ignition switch is turned off.
When a notification indicating that a state of the vehicle
is not the state as described above is performed through
a sound from a speaker provided in the vehicle or when
the notification is performed visually on a lamp, a display,
or the like, the notification is also perceived by a third
party, and there is room for improvement in terms of se-
curity. When the notification is performed by performing
call transmission or mail transmission to the mobile ter-
minal of the user, the user is likely not to notice the noti-
fication.
[0004] The present invention provides a vehicle state
presentation system, a vehicle, a terminal device, and a
vehicle state presentation method capable of notifying
solely a user that a state of the vehicle is not a predeter-
mined state when the user leaves the vehicle, in such a
manner that solely the user easily notices the fact.
[0005] A first aspect of the present invention relates to

a vehicle state presentation system including a terminal
device and a vehicle. The terminal device includes an
ear mounting unit that is mounted on an ear of a user.
The vehicle performs wireless communication with the
terminal device. The vehicle includes a first communica-
tion unit that communicates with the terminal device
through wireless communication; and a first controller
that monitors a state of the vehicle and causes the first
communication unit to transmit a notification signal to the
terminal device. The notification signal indicates that a
first state of the vehicle other than a predetermined state
is detected. The terminal device includes a second com-
munication unit that communicates with the vehicle
through wireless communication; an output unit that is
provided in the ear mounting unit and performs a notifi-
cation to the user through sound or vibration; and a sec-
ond controller that causes the output unit to perform the
notification to the user based on the notification signal
received by the second communication unit when the
terminal device moves out of a predetermined distance
range in which the vehicle is included.
[0006] According to the first aspect of the present in-
vention, it is possible to notify solely the user that the
state of the vehicle is not the predetermined state through
a sound or the like from the output unit mounted on the
ear.
[0007] In the vehicle state presentation system accord-
ing to the first aspect of the present invention, the second
controller of the terminal device may include a determi-
nation unit that determines that the terminal device
moves out of the predetermined distance range in which
the vehicle is included when the second communication
unit does not receive communication radio waves from
the vehicle or when a strength of the communication radio
waves which the second communication unit is equal to
or smaller than a predetermined value.
[0008] According to the first aspect of the present in-
vention, it is possible to detect that the user wearing the
terminal device has left the vehicle based on the com-
munication radio waves without providing any other
means.
[0009] In the vehicle state presentation system accord-
ing to the first aspect of the present invention, the second
controller of the terminal device may cause the output
unit to perform a notification to the user according to the
notification signal when the second controller determines
that the state of the vehicle is the first state of the vehicle
other than the predetermined state based on the notifi-
cation signal received by the second communication unit.
[0010] According to the first aspect of the present in-
vention, when the state of the vehicle is not the prede-
termined state, it is possible to notify the user of the fact.
[0011] In the vehicle state presentation system accord-
ing to the first aspect of the present invention, the terminal
device may further include an input unit that receives a
first input instructing the vehicle to be in the predeter-
mined state from the user. When the input unit receives
the first input from the user who wears the terminal device
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and is present within a range in which the user commu-
nicates with the vehicle after the output unit performs the
notification according to the notification signal, the sec-
ond controller causes the second communication unit to
transmit a first instruction signal from to the vehicle, and
the first controller of the vehicle may execute an operation
of setting the vehicle to the predetermined state when
the first communication unit receives the first instruction
signal.
[0012] According to the first aspect of the present in-
vention, even when the user does not return to the vehi-
cle, convenience can be improved since the vehicle can
be caused to be in the predetermined state through a
remote manipulation.
[0013] In the vehicle state presentation system accord-
ing to the first aspect of the present invention, the first
controller of the vehicle may execute an operation of set-
ting the vehicle to the predetermined state when the first
state other than the predetermined state of the vehicle
continues for a predetermined period after the first com-
munication unit transmits the notification signal.
[0014] According to the first aspect of the present in-
vention, convenience can be improved since the vehicle
can be caused to be in the predetermined state without
any action of the user.
[0015] In the vehicle state presentation system accord-
ing to the first aspect of the present invention, the input
unit of the terminal device may further receive a second
input instructing the vehicle to maintain a current state
from the user. When the input unit receives the second
input from the user who wears the terminal device and
is present within a range in which the user communicates
with the vehicle after the notification according to the no-
tification signal, the second controller may cause the sec-
ond communication unit to transmit a second instruction
signal to the vehicle. The first controller of the vehicle
may execute an operation of setting the vehicle to the
predetermined state when the first communication unit
does not receive the second instruction signal for a pre-
determined period after the first communication unit
transmits the notification signal and the first state of the
vehicle other than the predetermined state continues,
and may not execute the operation of setting the vehicle
to the predetermined state when the first communication
unit receives the second instruction signal.
[0016] According to the first aspect of the present in-
vention, when the user intends to leave the vehicle while
maintaining the vehicle in the state other than the prede-
termined state, the state other than the predetermined
state of the vehicle is maintained through a manipulation
according to the intention. Thus, it is possible to improve
convenience.
[0017] A second aspect of the present invention relates
to a vehicle that performs wireless communication with
a terminal device. The vehicle includes a communication
unit and a controller. The communication unit communi-
cates with the terminal device through wireless commu-
nication. The terminal device includes an ear mounting

unit including an output unit having a speaker mounted
on an ear of the user and performing a notification to the
user. The controller monitors a state of the vehicle and
causes the communication unit to transmit a notification
signal indicating that a state of the vehicle other than a
predetermined state is detected to the terminal device.
[0018] According to the second aspect of the present
invention, it is possible to cause the terminal device that
has received the notification signal to notify solely the
user that the state of the vehicle is not the predetermined
state through a sound or the like from the output unit
mounted on the ear.
[0019] A third aspect of the present invention relates
to a terminal device including an ear mounting unit, a
communication unit, an output unit, and a controller. The
ear mounting unit is mounted on an ear of a user. The
communication unit communicates with a vehicle
through wireless communication. The output unit is pro-
vided in the ear mounting unit and performs a notification
to the user through sound or vibration. The controller
causes the output unit to execute a notification to the
user based on a notification signal indicating a state of
the vehicle that the communication unit receives from the
vehicle when the terminal device moves out of a prede-
termined distance range in which the vehicle is included.
[0020] According to the third aspect of the present in-
vention, it is possible to notify solely the user that the
state of the vehicle is not the predetermined state through
a sound or the like from the output unit mounted on the
ear.
[0021] A fourth aspect of the present invention relates
to a vehicle state presentation method including: moni-
toring, by a computer of a vehicle, a state of the vehicle
and transmitting a notification signal indicating that a
state of the vehicle other than a predetermined state is
detected to a terminal device through wireless commu-
nication, the terminal device including an ear mounting
unit including an output unit that is mounted on an ear of
the user and performs a notification to the user through
sound or vibration; and causing, by the computer of the
terminal device, the output unit to perform the notification
to the user based on the notification signal received from
the vehicle through the wireless communication when
the terminal device moves out of a predetermined dis-
tance range in which the vehicle is included.
[0022] According to the fourth aspect of the present
invention, it is possible to notify solely the user that the
state of the vehicle is not the predetermined state through
a sound or the like from the output unit mounted on the
ear.
[0023] According to the aspects of the present inven-
tion, it is possible to provide the vehicle state presentation
system capable of notification that it is difficult for a third
party to notice and it is easy for the user to notice since
the notification to the user is performed through a sound
or the like from the output unit mounted on the ear when
the user leaves the vehicle in a case where the state of
the vehicle is not the predetermined state.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Features, advantages, and technical and indus-
trial significance of exemplary embodiments of the inven-
tion will be described below with reference to the accom-
panying drawings, in which like numerals denote like el-
ements, and wherein:

FIG. 1 is a functional block diagram of a vehicle state
presentation system according to first to fourth em-
bodiments of the present invention;
FIG. 2 is a diagram illustrating an example of a com-
municable range according to the first to fourth em-
bodiments of the present invention;
FIG. 3 is a sequence diagram illustrating a process
according to the first embodiment of the present in-
vention;
FIG. 4 is a sequence diagram illustrating a process
according to the second embodiment of the present
invention;
FIG. 5 is a sequence diagram illustrating a process
according to the third embodiment of the present in-
vention; and
FIG. 6 is a sequence diagram illustrating a process
according to the fourth embodiment of the present
invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Overview

[0025] Vehicle state presentation systems according
to first to fourth embodiments of the present invention
notify a user leaving a vehicle that a state of the vehicle
is not a predetermined state, through a sound or the like
from an output unit mounted on an ear of the user. There-
fore, it is possible to notify the user that the state of the
vehicle is not the predetermined state so that it is easy
for the user to notice the fact and it is difficult for a third
party to notice the fact.

First Embodiment

[0026] Hereinafter, a first embodiment of the present
invention will be described in detail with reference to the
drawings.

Configuration

[0027] FIG. 1 is a functional block diagram of a vehicle
state presentation system 11 according to the present
embodiment. The vehicle state presentation system 11
includes a terminal device 110 and a vehicle 210.
[0028] The vehicle 210 includes a first controller 211
and a first communication unit 212. The first controller
211 controls the first communication unit 212 to perform
wireless communication with the terminal device 110. In
a case where a distance between the vehicle 210 and

the terminal device 110 is within a range in which the
vehicle 210 and the terminal device 110 can perform wire-
less communication with each other, the first controller
211 executes a communication sequence for authenti-
cation with the terminal device 110. For example, the first
controller 211 causes the first communication unit 212
to periodically transmit a signal and compares an identi-
fier of the terminal device 110 that the terminal device
110 within the wirelessly communicable distance trans-
mits in response to the signal with an identifier of a regular
terminal device associated with the vehicle in advance
to authenticate the terminal device 110. Even when the
terminal device 110 is within the communicable distance
after the authentication, the first controller 211 periodi-
cally communicates with the terminal device 110 and de-
tects that the terminal device 110 is present within the
distance. The first controller 211 can monitor states of
various devices (not illustrated) of the vehicle 210 and
notify the terminal device 110 of the state of the vehicle
from the first communication unit 212.
[0029] The terminal device 110 is a small device in-
cluding an ear mounting unit that is mounted on an ear
of the user. The terminal device 110 includes, for exam-
ple, a second controller 111, a second communication
unit 112, an output unit 113, and an input unit 114. The
output unit 113 includes a speaker capable of emitting
sound to an external ear canal (hereinafter referred to as
an "ear hole") of the user. The input unit 114 includes an
authentication microphone that collects an echo sound
within the ear hole of the user, and an utterance micro-
phone that collects an uttered sound of the user. The
second controller 111, for example, causes the output
unit 113 to emit an authentication sound to the ear hole
of the user, causes the authentication microphone of the
input unit 114 to acquire the echo sound of the authen-
tication sound, and compares characteristics of the echo
sound with characteristics of an echo sound of a regular
user registered in advance to authenticate the user. The
second controller 111 controls the second communica-
tion unit 112 to execute the above-described wireless
communication with the vehicle 210. The second con-
troller 111 can acquire the state of the vehicle 210 based
on a result of the communication. The second controller
111 can generate content of notification to the user as a
voice and causes the output unit 113 to output the voice.
The second controller 111 may include a determination
unit that monitors a state of communication radio waves
that the second communication unit 112 receives from
the vehicle 210.
[0030] As described above, when the terminal device
110 authenticates the user and the vehicle 210 authen-
ticates the terminal device 110, it is desirable to be able
to guarantee a combination between the vehicle and the
regular user of the vehicle. The authentication method
described above is an example and may be modified.
For example, the second controller 111 of the terminal
device 110 may acquire an identifier of the vehicle 210
through communication, and authenticate the vehicle
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based on the identifier. FIG. 2 illustrates an example of
a range 500 in which the vehicle 210 and the terminal
device 110 can wirelessly communicate with each other.
The range 500 is, for example, a range of about 10 m or
less from the vehicle.

Process

[0031] FIG. 3 is a sequence diagram illustrating a proc-
ess of the terminal device 110 and the vehicle 210. This
process will be described with reference to FIG. 3.
[0032] Step S101: The first controller 211 of the vehicle
210 monitors, for example, states of various devices
based on information from various controllers mounted
on the vehicle. In this step, the first controller 211 detects
that the state of the vehicle is not a predetermined state.
The predetermined state is a state in which a likelihood
of a problem occurring is reduced as compared with other
states in terms of security and power consumption even
when the user leaves the vehicle and leaves the vehicle.
As an example, the predetermined state can be defined
as a state in which all lamps are turned off, all of windows
are closed, and all of doors are closed and locked in a
state in which an engine is stopped and an ignition switch
is turned off.
[0033] Step S102: When the first controller 211 of the
vehicle 210 detects that the state of the vehicle 210 is in
a state other than the predetermined state, the first con-
troller 211 causes the first communication unit 212 to
transmit a notification signal, which is a signal indicating
the above fact. The second communication unit 112 of
the terminal device 110 receives the notification signal.
The notification signal includes information indicating the
state of the vehicle 210, such as a window remaining
open. Transmission of the notification signal as described
above may be performed as part of the periodic commu-
nication described above or may be performed separate-
ly from the periodic communication. The notification sig-
nal may be periodically transmitted while the state other
than the predetermined state of the vehicle is continuing
and the transmission may be stopped when the state of
the vehicle becomes the predetermined state. Alterna-
tively, the notification signal may be transmitted solely
once when a state other than the predetermined state of
the vehicle is detected, and the signal indicating the
above fact may be transmitted when the state of the ve-
hicle becomes the predetermined state. Alternatively, in-
formation indicating the current state may be transmitted
regardless of whether or not the state of the vehicle 210
is the predetermined state. By doing as described above,
the terminal device 110 can acquire the information in-
dicating the state of the vehicle 210 as long as the ter-
minal device 110 is present within a distance in which
the terminal device 110 can communicate with the vehi-
cle 210.
[0034] Step S103: The first controller 211 of the vehicle
210 causes the first communication unit 212 to transmit
a radio signal as a part of the periodic communication

described above.
[0035] Step S104: The second controller 111 of the
terminal device 110 includes, for example, a determina-
tion unit that monitors a state of the communication radio
waves from the vehicle 210. When the determination unit
detects that the state of the communication radio waves
is the predetermined state, the second controller 111 de-
termines that the terminal device 110 has moved outside
a predetermined distance range in which the vehicle 210
is included. As a predetermined state of the communica-
tion radio waves, for example, the determination unit may
detect that a radio wave strength of the communication
radio waves becomes equal to or smaller than a prede-
termined value. Alternatively, the determination unit may
detect that communication radio waves cannot be re-
ceived even after waiting for a certain period of time. By
providing the determination unit as described above, it
is possible to detect that the user wearing the terminal
device 110 leaves the vehicle 210 using communication
radio waves without using any other means. However,
the determination unit may detect that the user leaves
the vehicle 210 using other means.
[0036] Step S105: The second controller 111 of the
terminal device 110 causes the output unit 113 to execute
a notification to the user based on the received notifica-
tion signal. For example, when the second controller 111
determines that the state of the vehicle 210 is a state
other than the predetermined state based on the notifi-
cation signal, the second controller 111 causes the output
unit 113 to perform the notification indicating the fact.
The notification can be performed, for example, by emit-
ting a sound "a window is open", which indicates a spe-
cific state to the ear hole of the user. Alternatively, the
notification is not limited unless it is difficult for a third
party to notice, and the output unit 113 may include a
vibrator and perform the notification through vibration,
for example. The user who has received the notification
can return to the vehicle 210 to close the window, and
cause the vehicle 210 to enter the predetermined state.
Accordingly, this sequence ends.
[0037] For example, the terminal device 110 may have
a configuration in which all of the units are included in
the ear mounting unit that is mounted on the ear of the
user, or may have a configuration in which at least the
output unit 113 is included in the ear mounting unit, the
other units are included in a mobile terminal device such
as a smart phone, and the ear mounting unit and the
mobile terminal device communicate with each other
wirelessly or by a wire. It is desirable for user authenti-
cation using the above-described echo sound to be per-
formed, but this is not indispensable. When a determi-
nation is made that the terminal device 110 has moved
out of the predetermined distance range in which the ve-
hicle 210 is included, it is assumed that the terminal de-
vice 110 simply notifies the user that the state of the ve-
hicle is not the predetermined state. Thereafter, when
the terminal device 110 determines that the terminal de-
vice 110 has returned within the predetermined distance
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range in which the vehicle 210 is included based on a
radio wave strength of the communication radio waves
or the like, the terminal device 110 may notify the user
of a specific state such as "the window is open". The
above-described notification signal may be a signal sim-
ply indicating that the state of the vehicle is not the pre-
determined state, and the signal indicating the specific
state may be a signal that the terminal device 110 sep-
arately acquires by communicating with the vehicle 210
when a determination is made that the terminal device
110 has returned to be within the predetermined distance
range in which the vehicle 210 is included. The user may
customize the state of the vehicle 210 to be the prede-
termined state.

Effects

[0038] In the first embodiment, it is possible to notify
solely the user that the state of the vehicle is not the
predetermined state through a sound or the like from the
output unit mounted on the ear. Accordingly, it is possible
to perform the notification in such a manner it is easy for
the user to notice the notification while achieving im-
provement of security by making it difficult for the third
party to recognize the notification. The notification is per-
formed solely when the user wearing the terminal device
leaves the predetermined range including the vehicle.
Therefore, when the user is not separated a predeter-
mined distance or more, for example, when the user in-
tentionally temporarily gets off the vehicle in a state other
than the predetermined state of the vehicle and intends
to ride the vehicle again immediately, the notification is
not performed and troubles can be reduced.

Second Embodiment

[0039] Hereinafter, a second embodiment of the
present invention will be described in detail with refer-
ence to the drawings.

Configuration

[0040] Since a vehicle state presentation system ac-
cording to the second embodiment has the same func-
tional blocks as the vehicle state presentation system 11
according to the first embodiment, the same or corre-
sponding components are denoted with the same refer-
ence numerals and description of the same content will
be omitted.

Process

[0041] In the second embodiment, an instruction can
be received from the user to cause the vehicle 210 to
execute an operation of setting the predetermined state,
after step S105 in the first embodiment.
[0042] FIG. 4 is a sequence diagram illustrating a proc-
ess of the terminal device 110 and the vehicle 210. Since

processes of steps S101 to S105 are the same as those
in the first embodiment, description will be omitted, and
processes after step S105 will be described in FIG. 4.
[0043] Step S201: After step S105, the input unit 114
of the terminal device 110 receives a first input which is
a predetermined input from the user. The first input can
be performed, for example, by uttering predetermined
words such as "close the window" to the utterance mi-
crophone of the input unit 114. An input method is not
limited thereto. For example, when the input unit 114 in-
cludes a motion sensor, the input can be performed by
a nodding operation in which the user shakes a neck
once horizontally.
[0044] Step S202: When the second controller 111 of
the terminal device 110 analyzes content received by the
input unit 114 and determines that the content is the first
input, the second controller 111 of the terminal device
110 causes the second communication unit 112 to trans-
mit a first instruction signal according to the content. In
a case where a method of determining that the terminal
device 110 has moved out of the predetermined distance
range in which the vehicle 210 is included when a radio
wave strength of communication radio waves becomes
equal to or smaller than a predetermined value greater
than 0 is adopted in step S104, communication between
the terminal device 110 and the vehicle 210 can be per-
formed from a place at a point in time at which the noti-
fication is received in step S105, and therefore, the proc-
esses of the steps S201 and S202 can be performed
even when the user does not move from the place. How-
ever, in a case where a method of determining that the
terminal device 110 has moved out of the predetermined
distance range in which the vehicle 210 is included when
the communication radio waves cannot be received even
after waiting for a certain period is adopted in step S104,
the communication between the terminal device 110 and
the vehicle 210 cannot be performed from the place at a
point in time at which the notification is received in step
S105, and therefore, the user needs to move in a direction
in which the user approaches the vehicle from the place.
Due to the movement, the terminal device 110 and the
vehicle 210 become able to communicate with each oth-
er, and the above-described authentication between the
terminal device 110 and the vehicle 210 is executed
again. The user moves in a direction in which the user
approaches the vehicle at the time of the input in step
S201, such that the process of S202 can be suitably ex-
ecuted. Therefore, it is desirable to notify the user of the
fact that the user is needed to approach the vehicle when
the first input is performed, in advance or at the time of
the notification in step S105.
[0045] Step S203: The first communication unit 212 of
the vehicle 210 receives the first instruction signal. Ac-
cording to the first instruction signal, the first controller
211 of the vehicle 210 executes the operation of each
unit, such as closing of the window, so that the state of
the vehicle 210 becomes the predetermined state. Then,
this sequence ends.

9 10 



EP 3 461 691 A1

7

5

10

15

20

25

30

35

40

45

50

55

Effects

[0046] In the second embodiment, when the notifica-
tion indicating that the state of the vehicle is not the pre-
determined state is received, the user performs the pre-
determined first input to the terminal device. Thus, it is
possible to remotely instruct the vehicle to execute the
operation of setting the predetermined state. Therefore,
the user does not need to return to the vehicle in order
to cause the vehicle to return to the predetermined state,
and convenience can be improved.

Third Embodiment

[0047] Hereinafter, a third embodiment of the present
invention will be described in detail with reference to the
drawings.

Configuration

[0048] Since the vehicle state presentation system ac-
cording to the third embodiment has the same functional
blocks as the vehicle state presentation system 11 ac-
cording to the first embodiment, the same or correspond-
ing components are denoted with the same reference
numerals and description of the same content will be
omitted.

Process

[0049] In the third embodiment, when the state other
than the predetermined state of the vehicle continues for
a predetermined period after step S105 in the first em-
bodiment, it is possible to cause the vehicle 210 to exe-
cute an operation of setting the predetermined state.
[0050] FIG. 5 is a sequence diagram illustrating a proc-
ess of the vehicle 210. Since the processes of steps S101
to S105 are the same as those in the first embodiment,
description thereof will be omitted, and FIG. 5 illustrates
a process that the vehicle 210 executes in parallel with
the sequence illustrated in FIG. 3 in step S102 and sub-
sequent steps.
[0051] Step S301: After step S102, the first controller
211 of the vehicle 210 resets a timer and then starts
counting of the timer.
[0052] Step S302: The first controller 211 of the vehicle
210 detects that a predetermined period has elapsed
when a count value reaches a predetermined value. In
this step, the first controller 211 does not detect a change
in the state of the vehicle for the predetermined period
and regards the state other than the predetermined state
of the vehicle as continuing.
[0053] Step S303: The first controller 211 of the vehicle
210 executes the operation of each unit, such as closing
of the window, so that the state of the vehicle 210 be-
comes the predetermined state. Then, this sequence
ends. In step S302, when the state of the vehicle changes
for the predetermined period to be the predetermined

state, the user is regarded as manipulating the vehicle
to set the predetermined state and this step S303 is not
executed. In step S302, when the state of the vehicle
changes for the predetermined period and changes to a
state other than the predetermined state, the user is re-
garded as manipulating the vehicle to intentionally set
the state other than the predetermined state, and this
step S303 may not be executed or may be executed for
a more suitable predetermined state.
[0054] The second embodiment may be incorporated
in the third embodiment. That is, the vehicle 210 may
execute an operation of immediately setting the prede-
termined state when an instruction input is received from
the user for the predetermined period, and execute the
operation of setting the predetermined state after a pre-
determined period has elapsed when the instruction input
is not received from the user for the predetermined pe-
riod. The vehicle 210 may be caused to receive a signal
indicating that the terminal device 110 has performed the
notification to the user in step S105 and the counting may
be started when the signal is received, instead of starting
the counting process of step S301 after step S102. Al-
ternatively, in the periodic communication in step S103,
the counting may be started when the vehicle 210 detects
that the radio wave strength of the communication radio
waves is reduced or the communication radio waves can-
not be received. In any case, the count value may be set
so that a predetermined period elapses after the notifi-
cation in step S105.

Effects

[0055] In the third embodiment, when the user leaves
the vehicle for a predetermined period without manipu-
lating the vehicle after receiving the notification indicating
that the state of the vehicle is not the predetermined state,
the user can execute the operation of automatically set-
ting the predetermined state. Therefore, the user does
not need to perform any action to set the vehicle to the
predetermined state. Thus, it is possible to improve con-
venience.

Fourth Embodiment

[0056] Hereinafter, a fourth embodiment of the present
invention will be described in detail with reference to the
drawings.

Configuration

[0057] Since a vehicle state presentation system ac-
cording to the fourth embodiment has the same functional
blocks as the vehicle state presentation system 11 ac-
cording to the first embodiment, the same or correspond-
ing components are denoted with the same reference
numerals and description of the same content will be
omitted.

11 12 
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Process

[0058] In the fourth embodiment, an instruction from
the user can be received within a predetermined period
and the vehicle can be caused to be in a state other than
the predetermined state after step S301 in the third em-
bodiment.
[0059] FIG. 6 is a sequence diagram illustrating a proc-
ess of the terminal device 110 and the vehicle 210. Since
processes of steps S101 to S105 are the same as those
in the first embodiment, description and illustration in FIG.
6 thereof will be omitted.
[0060] Step S401: The first controller 211 of the vehicle
210 starts the counting of the timer after step S102, sim-
ilar to step S301 of the third embodiment.
[0061] Step S402: In this step, it is assumed that the
input unit 114 of the terminal device 110 receives a sec-
ond input as a predetermined input from the user before
the predetermined period elapses. The second input can
be performed, for example, by uttering predetermined
words such as "leave it as is" to the utterance microphone
of the input unit 114. An input method is not limited there-
to. For example, when the input unit 114 includes a mo-
tion sensor, the input can be performed by a nodding
operation in which the user shakes a neck once horizon-
tally. In a case where a method of determining that the
terminal device 110 has moved out of the predetermined
distance range in which the vehicle 210 is included when
the communication radio waves cannot be received even
after waiting for a certain period is adopted in step S104
as in the second embodiment, the user moves in a direc-
tion in which the user approaches the vehicle before the
user performs the second input.
[0062] Step S403: When the second controller 111 of
the terminal device 110 analyzes content received by the
input unit 114 and determines that the content is the sec-
ond input, the second controller 111 of the terminal device
110 causes the second communication unit 112 to trans-
mit a second instruction signal according to the content.
[0063] Step S404: The first communication unit 212 of
the vehicle 210 receives the second instruction signal.
The first controller 211 of the vehicle 210 stops the count-
ing of the timer according to the second instruction signal.
When the second instruction signal is received as de-
scribed above, the first controller 211 does not execute
the operation of setting the vehicle 210 to the predeter-
mined state, and this sequence ends.
[0064] Step S405: In this step, it is assumed that, for
the predetermined period, the first communication unit
212 does not receive the second instruction signal, the
first controller 211 does not detect a change in the state
of the vehicle, and the state other than the predetermined
state of the vehicle continues. In this case, the first con-
troller 211 of the vehicle 210 detects that a predetermined
period has elapsed since the count value is a predeter-
mined value, as in step S302 in the third embodiment.
[0065] Step S406: The first controller 211 of the vehicle
210 executes the operation of each unit such as closing

of the window so that the state of the vehicle 210 becomes
the predetermined state, as in step S303 in the third em-
bodiment. Accordingly, this sequence is ended.
[0066] The second embodiment may be incorporated
in the fourth embodiment. That is, the first controller 211
of the vehicle 210 may immediately execute the operation
of setting the vehicle to the predetermined state when an
instruction input from the user is received for the prede-
termined period. In step S404, the sequence is not ended,
the same processes as those in steps S405 and S406
are performed, and the first controller 211 of the vehicle
210 may execute the operation of setting the vehicle to
the predetermined state after a predetermined time long-
er than the above-described predetermined time has
elapsed.

Effects

[0067] In the fourth embodiment, when the user leaves
the vehicle for a predetermined period without manipu-
lating the vehicle after receiving the notification indicating
that the state of the vehicle is not the predetermined state,
the vehicle automatically enters the predetermined state.
However, when the user performs a predetermined sec-
ond input within a predetermined period, the vehicle can
be prevented from automatically entering the predeter-
mined state. Therefore, when the user intends to leave
the vehicle while maintaining the vehicle in the state other
than the predetermined state, the state other than the
predetermined state of the vehicle is maintained accord-
ing to the intention. Thus, it is possible to improve con-
venience.
[0068] As in each of the embodiments described
above, according to the present invention, it is possible
to provide the vehicle state presentation system capable
of notifying the user leaving the vehicle that the state of
the vehicle is not the predetermined state, in such a man-
ner that solely the user easily notices the fact. Accord-
ingly, for example, when the user leaves the vehicle in a
state unsuitable for security or power consumption, it is
possible to notify the user of the fact without being known
to a third party and to request an appropriate action.
[0069] The present invention can be recognized not
only as the vehicle state presentation system, but also
as a terminal device and a vehicle constituting the vehicle
state presentation system, a vehicle state presentation
method to be executed by a processor of a computer
included in the terminal device and the vehicle, and a
program therefor.
[0070] The present invention is useful for a system that
notifies a user of a state of a vehicle or the like.

Claims

1. A vehicle state presentation system (11) comprising:

a terminal device (110) including an ear mount-
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ing unit that is mounted on an ear of a user; and
a vehicle (210) that performs wireless commu-
nication with the terminal device (110), wherein:

the vehicle (210) includes

a first communication unit (212) that
communicates with the terminal device
(110) through wireless communication,
and
a first controller (211) that monitors a
state of the vehicle (210) and causes
the first communication unit (212) to
transmit a notification signal to the ter-
minal device (110), the notification sig-
nal indicating that a first state of the ve-
hicle (210) other than a predetermined
state is detected; and

the terminal device (110) includes

a second communication unit (112) that
communicates with the vehicle (210)
through wireless communication,
an output unit (113) that is provided in
the ear mounting unit and performs a
notification to the user through sound
or vibration, and
a second controller (111) that causes
the output unit (113) to perform the no-
tification to the user based on the noti-
fication signal received by the second
communication unit (112) when the ter-
minal device (110) moves out of a pre-
determined distance range in which the
vehicle (210) is included.

2. The vehicle state presentation system (11) accord-
ing to claim 1, wherein the second controller (111)
of the terminal device (110) includes a determination
unit that determines that the terminal device (110)
moves out of the predetermined distance range in
which the vehicle (210) is included when the second
communication unit (112) does not receive commu-
nication radio waves from the vehicle (210) or when
a strength of the communication radio waves which
the second communication unit (112) is equal to or
smaller than a predetermined value.

3. The vehicle state presentation system (11) accord-
ing to claim 1 or 2, wherein the second controller
(111) of the terminal device (110) causes the output
unit (113) to perform the notification to the user ac-
cording to the notification signal when the second
controller (111) determines that the state of the ve-
hicle (210) is the first state of the vehicle other than
the predetermined state based on the notification
signal received by the second communication unit

(112).

4. The vehicle state presentation system (11) accord-
ing to claim 2 or 3, wherein:

the terminal device (110) further includes an in-
put unit (114) that receives a first input instruct-
ing the vehicle (210) to be in the predetermined
state from the user;
when the input unit (114) receives the first input
from the user who wears the terminal device
(110) and is present within a range in which the
user communicates with the vehicle (210) after
the output unit (113) performs the notification
according to the notification signal, the second
controller (111) causes the second communica-
tion unit (112) to transmit a first instruction signal
from to the vehicle (210); and
the first controller (211) of the vehicle (210) ex-
ecutes an operation of setting the vehicle (210)
to the predetermined state when the first com-
munication unit (212) receives the first instruc-
tion signal.

5. The vehicle state presentation system (11) accord-
ing to any one of claims 1 to 4, wherein the first con-
troller (211) of the vehicle (210) executes an opera-
tion of setting the vehicle (210) to the predetermined
state when the first state other than the predeter-
mined state of the vehicle (210) continues for a pre-
determined period after the first communication unit
(212) transmits the notification signal.

6. The vehicle state presentation system (11) accord-
ing to claim 4, wherein:

the input unit (114) of the terminal device (110)
further receives a second input instructing the
vehicle (210) to maintain a current state, from
the user;
when the input unit (114) receives the second
input from the user who wears the terminal de-
vice (110) and is present within a range in which
the user communicates with the vehicle (210)
after the notification according to the notification
signal, the second controller (111) causes the
second communication unit (112) to transmit a
second instruction signal to the vehicle (210);
and
the first controller (211) of the vehicle (210) ex-
ecutes an operation of setting the vehicle (210)
to the predetermined state when the first com-
munication unit (212) does not receive the sec-
ond instruction signal for a predetermined period
after the first communication unit (212) transmits
the notification signal and the first state of the
vehicle (210) other than the predetermined state
continues, and does not execute the operation
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of setting the vehicle (210) to the predetermined
state when the first communication unit (212)
receives the second instruction signal.

7. A vehicle (210) that wirelessly communicates with a
terminal device (110), the vehicle (210) comprising:

a communication unit (212) that communicates
with the terminal device (110) through wireless
communication, the terminal device (110) in-
cluding an ear mounting unit including an output
unit (113) which has a speaker mounted on an
ear of a user and which performs a notification
to the user; and
a controller (211) that monitors a state of the
vehicle (210) and causes the communication
unit (212) to transmit a notification signal indi-
cating that a state of the vehicle (210) other than
a predetermined state is detected to the terminal
device (110).

8. A terminal device (110) comprising:

an ear mounting unit that is mounted on an ear
of a user;
a communication unit (112) that communicates
with a vehicle (210) through wireless communi-
cation;
an output unit (113) that is provided in the ear
mounting unit and performs a notification to the
user through sound or vibration; and
a controller (111) that causes the output unit
(113) to execute a notification to the user based
on a notification signal indicating a state of the
vehicle (210) that the communication unit (112)
receives from the vehicle (210) when the termi-
nal device (110) moves out of a predetermined
distance range in which the vehicle (210) is in-
cluded.

9. A vehicle state presentation method comprising:

monitoring, by a computer of a vehicle (210), a
state of the vehicle (210) and transmitting a no-
tification signal indicating that a state of the ve-
hicle (210) other than a predetermined state is
detected to a terminal device (110) through wire-
less communication, the terminal device (110)
including an ear mounting unit including an out-
put unit (113) that is mounted on an ear of the
user and performs a notification to the user
through sound or vibration; and
causing, by the computer of the terminal device
(110), the output unit (113) to perform the noti-
fication to the user based on the notification sig-
nal received from the vehicle (210) through the
wireless communication when the terminal de-
vice (110) moves out of a predetermined dis-

tance range in which the vehicle (210) is includ-
ed.
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